Fifty five medicinal plants belonging to different families selected on the basis of their traditional use against jaundice and various liver disorders were tested for their amoebicidal activities. They were extracted and tested for their antiamoebic activity in vitro using polyxenic culture of Entamoebic histolytica. As the result, 14 exhibited an antiamoebic activity at a dose of 100µg/ml from the second to the fourth day of incubation. The 14 extracts selected extracts were additionnaly tested for 6 days at 10, 100 and 500µg/ml of concentration, and only the leaves extract of Codiaeum variegatum exhibited a clear antiamoebic activity (EC 50 =10,74 the second day), and had a more pronounced activity than metronidazole the reference product.
Introduction
Amoebiasis is the infection of human gastrointestinal tract by Entamoeba histolytica (E.histolytica), a protozoan parasite capable of invading the intestinal mucosa and that may spread to other organs, mainly the liver which usually leads to amoebic liver abscess. This infection remains a significant cause of morbidity and mortality world-wide. (Samuel et al., 2001) .
Metronidazole is the drug now widely used and recommended in the treatment of amoebiasis (Townson et al., 1994) . But It is less effective in the tissue than in the gut lumen (Bhopale et al., 1995) . In addition it can eradicate only up to 50% of laminae infections (Tierney et al., 1999) and has no action on cysts. This suggests the combination of metronidazole with other drugs as diloxanide furoate or paramomycin to eliminate the parasite from the intestine and to cure Entamoeba histolytica carriers. However, this combination therapy is not fully effective. .
As human is the only relevant host for this parasite, an effective treatment of luminal intestinal infection is necessary to interrupt transmission of the parasite. Therefore the search of new compounds with amoebicidal activity is urgent and important.
The selection of medicinal plant as new source of drugs is based mainly on herbal remedies used in traditional medicine (Distasi, 1995) . In the Bamun traditional medicine (Cameroon) certain plants are used to cure jaundice and other liver disorders (Moundipa et al., 2002) . Some of these disorders caused by the invasion of this organ by some parasites including E. histolytica, lead to development of hepatic amoebiasis. Nevertheless, no investigation has been undertaken in Cameroon with a view to determine the effect of our plants extracts
The purpose of the present study was to identify some of the plants that were active in vitro against polyxenic culture of E. histolytica
Material and methods

Plant materials
The plants used in this study were havested in the Noun department (Cameroon) and dried (Moundipa et al., 2002) . The dried plant material (50g) was grounded and extracted with a methanol : Methylene chloride (v/v) (200ml) by maceration for 24 hrs and Codiaeum variegatum was extracted in water by decoction. The solvent was evaporated using Rotavapor apparatus. The residue of each extract was stored at -41°C. All the chemical used in this study were of cell culture grade.
In vitro culture of Entamoeba histolytica
Trophozoites isolated from amoeba dysenteric patient faeces were used for this purpose. Boeck and Drbohlav's polyxenic and diphasic amoebic medium was used for culture according to Parija et al. (1995) .
Preparation of the culture medium
The culture was done in the diphasic polyxenic medium which constituted the albumin slope and overlay solution. Albumin slope was prepared by mixing 270ml of fresh egg albumin and 75 ml of sterilised Ringer solution (0.8g NaCl, 0.2g CaCl 2 0.2g KCl in 100 ml of distilled water). The mixture (2.5ml) was dispensed aseptically after filtration through sterile gause into sterile culture tubes and insipitated in slanted position at 100°C for 10 min. The overlay solution was obtained by mixing 100 ml of sterilised Lock's solution (8g NaCl. 0.2g Na 2 HPO 4 . 0.2g KCl 0.01MgCl 2, 0.4g NaHCO 3 and 0.3g KH 2 PO 4 ) to 1 ml of calf serum. To complete the medium, 5 ml of overlay solution was added to each tube containing albumin.
Culture of parasites
Just before the time to sow, a loop full of sterilised rice starch (1 mg) was added to the medium. Then a small quantity of faeces was inoculated in the culture medium and incubated at 37°C for 48 hrs. After this time, the culture fluid in the tube was mixed and then examined on a microscope for amoebic growth. In order to renew the culture medium, culture tubes were chilled on ice for 5 min and the upper phase (around 4 ml) was discarded. The sedimented part containing the parasites was mixed and transfered to a fresh sterile culture tube containing the culture medium and rice starch. This operation repeated for a further 48 hrs permitted to maintain the amoeba strain.
Measurement of amoebicidal activities of plant extracts.
In vitro test against trophozoites of E. histolytica was carried out according to Chitravanshi et al. (1992) . Plant extract was used at the concentration of 100µg /ml. For this assay, two controls were used (T 0, T d) and one test (T e ).
To 5ml of the medium in test tubes were added 50 µl of the plant extract (to achieve 100µg/ml, for the first screening test of 58 plants or 10, 100, or 500µg/ml for the 14 selected plants extracts) and 1ml of the amoebic inoculum containing around 10 5 trophozoites. The control tubes T o and T d contained 5 ml of inoculum and 50µl of DMSO respectively. Metronidazole was used as reference drug. All the tubes were incubated at 37°C for 48 hrs. After this time, 1ml of the medium was taken off from each tube for the viability count using trypan blue exclusion technique. The remaining medium was transferred as previously described in another new culture tubes containing the same quantity of extract or control, for another 48 hrs. The mortality percentages of the trophozoîtes was calculated according to the following formula and the EC 50 was evaluated using graph pad prism 3.0. 
Results
The result of the in vitro effect of extracts on E. histolytica after 48 hours and 96 hours of incubation was summarised in Table 1 .
At the dose of 100µg/ml after 48 hours of incubation 16 of the tested extracts showed antiamoebic activity (AA) higher or equal to 50% mortality. The highest activity (% mortality = 93.19) was obtained with the extract of Euphorbia hirta. After 96 hours of contact 23 extracts had an AA ≥ 50% ( pilosa, Nauclea latifolia, Melinis minutiflora, Olax subcorpioideae, Polysia fulva) were selected on the basis of continuous AA ≥ 50% and from 48 to 96 hours of incubation These plant extracts were then screened at various concentration for six days and the results are show on Table 2 .
These results showed the highest activity of Codiaeum variegatum compared to metronidazole irrespectively of the doses and the incubation times. At 6 days of contact no E. hyistolytica survivors were found in the culture (Table 2) . Secondly, the extract of Voacanga africana had a good AA especially for the doses of 100µg/ml to 500µg/ml. Furthermore this AA appeared highest than that of metronidazole at 48 h (100µg/ml) and 96h (500µg/ml). Costus afer, Bidens pilosa and Senna alata at the concentration of 10 µg/ml after 144 h there are some amoebae still alive, but the antiamoebic activity was also higher in comparison to metronidazole. Other plant extracts that exhibited higher AA than that of metronidazole at various concentrations were Costus afer, Polysia fulva, Ficus thonningii, Olax subcorpioideae, Voacanga africana, Occimum gratissimum, Bidens pilosa. The EC 50 values of different plants (Table 3) show variation from the second to sixth day of incubation time. At the end of the test, we realised that only the extract of C. variegatum has a decrease EC 50 . From fourth to sixth day, the EC 50 was not evaluated for this extract due to the highest mortality (100%). In the normal case, when the mortality percentage increased, the EC 50 value decreased.
Discussion
The results obtained in this study show other potential therapeutic effects of medicinal plants used by the Bamun against liver disorders. Many of the plant extract tested exhibited amoebicidal activity mainly C. variegatum and V. africana. In addition their in vitro activity were higher than that of metronidazole, the reference drug (EC 50 respectively 10.74, 9.99, and 46.00 at the second day of incubation). For the other extracts tested, their activities were similar to what was observed by Tona et al. (1998) and may be due to their harmful effect on bacteria living in amoeba polyxenic culture (Rabe et In other respects, some of the plant extracts investigated in this study have been studied elsewhere and the results obtained are similar (Psidium guyava, Mangifera indica (Tona et al., 1998) and Euphorbia hirta (Murengezi, 1993) .
At 10µg/ml and after six days of incubation the best antiamoebic activity was obtained with the extract of Codiaeum variegatum. This plant is a good potential candidate for future studies, mainly to confirm the true amoebicidal activity in axenical culture, and biochemical mechanism of antiamoebic inhibition. 
